Amino acid and protein metabolism during differentiation (sclerotization) of the myxomycete Physarum flavicomum.
Protein synthesized by growing plasmodia of Physarum flavicomum was steadily degraded when the plasmodia were induced to differentiate (form sclerotia). Protein synthesis occurred during the initial one-fifth (9 h) of the 48 h differentiation period, but most of this protein was also degraded shortly after its synthesis. Amino acids were primary catabolites during the differentiation process, and catabolism was extensive, even in the presence of dextrose. Glutamic acid was catabolized at a rate about two and a half or three times greater, respectively, than that observed for valine and arginine. Active transport systems for amino acids appeared to be present and to remain functional in P. flavicomum during differentiation. Amino acids included in the sclerotization media were rapidly accumulated into the cell pool and protein fractions. Intracellular amino acids were actively retained and were not released into the medium during differentiation. Differentiation of this Myxomycete, therefore, is characterized by a change in the metabolism of the sclerotizing plasmodium to an autolytic type, as cellular proteins and amino acids are actively catabolized during the formation of the dormant sclerotia.